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[57] ABSTRACT 

There is provided an initializing method for a program- 
mable machine controller, whereby various control 
parameters of the programmable machine controller 
can be initialized quickly. The initial values of the vari- 
ous parameters, stored in a random access memory for 
initial-value setting of the controUer, are transferred to 
a blank region of another random access memory for 
storage therein (S1~S4), and then transferred to a read- 
only memory (ROM) cassette for storage therein (S5). 
When a conmiand for parameter initialization is deliv- 
ered with the controller loaded with the ROM cassette, 
the various parameters are initialized using the initial 
values stored in the cassette. 

7 Qaims, 3 Drawing Sheets 
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_ (b) transferring to and storing the initial values in a 

PARAMETER IMTLALIZING METHOD FOR A blank memory region of the random access memory for 

PROGRAMMABLE MACHINE CONTROLLER debugging (c) transferring to and storing in the read- 
only memory cassette the predetermined memory con- 

BACKGROUND OF THE INVENTION 5 tents, in the random access memory for debugging and 

1. Field of the Invention ^® ""^^ values of the various control parameters; and 
The present invention relates to a method of initial- (f^) initializing the values of the various control parame- 

izing parameters in a programmable machine controller ters with use of the initial values stored in the read-only 

(hereinafter referred to as PMC) of a numerical control memory cassette, in response to a command for parame- 

unit (hereinafter referred to as NC unit). ter mitiaiization, when the controller is loaded with the 

2. Description of the Related Art cassette. 

Conventionally known is an NC unit which includes According to the present invention, as described 

a PMC adapted for sequence control of various control above, the initial values of the PMC parameters are 

sections, such as counters, timers, keep relays, etc. For always stored in the ROM cassette, so that the PMC 

some reason or other, in the NC unit of this type, it may parameters can be mitialized instantly by inputting the 

happen to become necessary to initialize the values of command for parameter initialization. Thus, the param- 

various parameters during the operation of the PMC or eter initialization does not require such a long time as is 

change of these parameter values. Conventionally, needed in the conventional case, 
however, this process of initialization must be executed 

by manual operation, which entails some trouble. ^0 BRIEF DESCRIPTION OF THE DRAWINGS 

GeneraUy, in the NC unit of this type, the PMC is piG. 1 is a block diagram showing the principal part 

furnished with a programmable machine controller-ran- of an NC unit according to an embodiment of the pres- 

dom access memory board (hereinafter referred to as invention; 

PMC-RAM board) for debugging. After a debugging HG. 2 is a diagram showing a format according to 

process using a memory umt earned by the RAM 25 ^^^^ ^^^^^^^^ ^ PMC-RAM board are written 

board, the PMC is loaded with a read-only memory ^ ^ ROM cassette* 

cassette (hereinafter referred to as ROM cassette), so piG. 3 is a flow 'chart of a control program for writ- 

that mmory contoits, including PMC pM^et^ v^- ■ ^^^^^ of a memory unit, cairied by the PMC- 

ues and stored m the memory umt of the RAM board. ^ . ^ ^^^^ ^ \ 

are transferred to and stored m a memory umt built m 30 j • j- _ r •« * ^ c 

the cassette. In this state, the NC unit is shipped to be J^^* * ' t*ff "^i ^1^^?^ T'^^?" lu' 

deUveredtoauser.'nius,theNCunitisoper^with '^"^^ "SSn^A^^^ parameters m the 

the ROM cassette therein and by utilizing the memory ^^^ovy myt of the PMC-RAM board; and 

contents stored in the cassette. In initializing the PMC ^G. 5 is a flow chart of an mitialization program, 

parameter values, moreover, the initial values of the 35 DESCRIPTION OF THE PREFERRED 

various parameters, which are set by means of a manual EMBODIMENT 
setting section of the NC unit, are generally transferred 

to and stored in a separate RAM of the PMC through a ^ shows the principal part of an NC unit accord- 
predetermined transfer path. While the PMC is ing to an embodiment of the present invention. The NC 
mounted with the PMC-RAM board, that is. during the 40 comprises a CNC 1 of a numerical control section, 
debugging process, the parameters can be initialized * 2, and a man-machine controller (hereinafter 
with use of a parameter cassette or an initialization referred to as MMC) 3. The PMC 2 is bus-connected to 
program based on the PASCAL language or the like. * bus-arbiter controller (hereinafter referred to as BAQ 

As described above, the PMC parameters usually 5, while MMC 3 is serial-connected to the B AC 5. Nu- 

must be initialized by manual operation, and the capac- 45 n^eral 4 denotes a central processing unit (hereinafter 

ity to cover all the parameter values is normally as large referred to as CPU), and numeral 6 denotes a common 

as 2K bits. Thus, the initialization requires a long time. RAM which is bus-connected to the B AC 5. Part of the 

Moreover, the conventional method, based on the man- RAM 6 is composed of a nonvolatile RAM. Numeral 7 

ual operation as mentioned above, lacks in high-speed denotes a CPU of the PMC; 8, a PMC-RAM board; 9, 

performance, whereas the initialization is often a matter 50 * random access memory (hereinafter referred to as 

of urgency. RAM); and 10, an interface. A ROM cassette 13 can be 

ern^rk^Anxr -i^*, ^r^rr.^^^^^ comjccted to the interface 10, Numeral 11 denotes an 

SUMMARY OF THE INVENTION interface of the MMC 3, through which is connected a 

Accordingly, an object of the present invention is to manual-data input device with a CRT display (hereinaf- 

provide a method of PMC parameter initialization, 55 ter referred to as CRT/MDi) 12. Numeral 14 denotes 

whereby PMC parameters can be easily initialized even buses. 

when a PMC is loaded with a ROM cassette. As shown in FIG. 2, a memory unit carried by the 
In order to achieve the above object of the present PMC-RAM board 8 includes a ROM region 8a for 
invention, there is provided a parameter initializing storing PMC control software and a RAM region 86 for 
method for a programmable machine controller, which 60 storing various sequence programs and the like. During 
performs a control operation, using predetermined a debugging process in the NC unit, the board 8 is nor- 
memory contents transferred to and stored in a read- mally attached to the PMC 2, as shown in FIG. 1. Be- 
only memory cassette, after debugging by means of a fore the machine is delivered to a user or the like, after 
random access memory for debugging, the method having undergone a debugging process and other pro- 
comprising steps of: (a) storing a random access mem- 65 cesses, the memory contents of the PMC-RAM board 8 
ory of the programmable machine controller for initial- are transferred to and stored in a memory unit in the 
value setting with the initial values of various control ROM cassette 13 through the interface 10. As a result, 
parameters of the programmable machine controller; the memory contents of the memory unit of the PMC- 
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RAM board 8 are copied into the ROM cassette 13 as 
they are, as shown in FIG. 2. The NC unit is shipped in 
a state such that the ROM cassette 13 storing the con- 
tents of the PMC-RAM board 8 is attached, in place of 
the PMC-RAM board 8, to the PMC 2. Thus, the NC 5 
unit is usually loaded with the ROM cassette 13 when it 
is used. 

Conventionally, in initializing the values of PMC 
parameters, Le., various parameters of counters, timen, 
keep relays, etc., with the ROM cassette 13 mounted in 10 
place of the PMC-RAM board 8, the various parameter 
values are stored in a nonvolatile section of the common 
RAM 6 by means of a manual-data input section of the 
CRT/MDi 12, through the medium of the interface 11 
and the BAC 5. Then, the initial values of the various 15 
parameters, set in the common RAM 6, are transferred 
to the RAM 9 by the CPU 7 of the PMC 2. This initial- 
ization system, however, is subject to a drawback when 
a large capacity is used to store the PMC parameters, 
the initialization by manual input requires too much 20 
time. 

Therefore, the present invention is designed so that 
the initial values of the PMC parameters are written in 
the ROM cassette 13 when the contents of the memory 
unit of the PMC-RAM board 8 are written in the ROM 25 
cassette 13. Thus, the initialization is performed using 
the initial values of the PMC jparameters stored in the 
ROM cassette 13. 

When the memory contents of the PMC-RAM board 
8 are written in the ROM cassette 13 after the end of the 30 
debugging process, the CPU 7 of the PMC 2 performs 
the processing shown in FIG. 3. 

First, the initial values of the PMC parameters of the 
RAM 9 of the PMC 2 are stored in a memory region 
(A— B) for setting the initial values of the PMC parame- 35 
ters. Thereafter, a write command is inputted through 
the CRT/MDi 12. When this command is inputted, the 
program of FIG. 3 is executed. First, the CPU 7 
searches for a blank region of the PMC-RAM board 8 
(Step SI). Then, the CPU 7 compares the memory size 40 
of the detected blank region with that of the PMC- 
parameter memory region (A-B) of the RAM 9, and 
determines whether the size of the blank region is equal 
to or greater than the PMC parameter size (Step S2). If 
the PMC-parameter memory region (A~B) of the 45 
RAM 9 is greater, then all the initial values of the PMC 
parameters cannot be written in the detected blank 
region, so that the storage in the ROM cassette 13 is 
held. Then, whether the final address of the PMC-RAM 
board 8 is reached is determined (Step S3), and the 50 
processes of Steps SI to S3 are repeated. If a blank 
region of the PMC-RAM board 8 greater than or equal 
to the PMC-parameter memory region (A— B) is found 
in the step S2, the initial Values of the PMC parameters, 
stored in the RAM 9, are transferred to and written in 55 
the blank region (Step S4). 

For example, if there exists a blank region between A' 
and B' in the RAM region of the PMC-RAM board 8, 
as shown in FIG. 4, the size of the blank region (A' - B') 
is compared with that of the PMC-parameter memory 60 
region (A-B) of the RAM 9. If the blank region 
(A'-B') of the PMC-RAM board 8 is greater or both 
these regions are equal in size, that is, if (A'-B)- 
^(A'-B') holds, the initial values of the PMC parame- 
ters are written in the blank region. 65 

After the initial values of the PMC parameters are 
thus written in the blank region of the PMC-RAM. 
board 8, the contents of the PMC-RAM board 8 are 



220 

4 

written in the ROM cassette 13 (Step S5) in the same 
conventional manner as aforesaid. 

If the size of the blank region of the PMC-RAM 
board 8 is smaller than that of each PMC-parameter 
memory region (A—B) of each RAM 9, on the other 
hand, and if it is concluded in Step S3 that the final 
address of the PMC-RAM board 8 is reached, the CPU 
7 causes an alarm indication to be displayed on a CRT 
screen of the CRT/MDi 12, through the medium of the 
BAC 5 and the interface 11, and makes a demand for the 
replacement of the PMC-RAM board 8 by one with a 
larger capacity. When the write command is inputted 
again through the CRT/MDi 12 after replacement by 
the larger-capacity PMC-RAM board 8, the processes 
of Step SI and the subsequent steps are executed, and 
the initial values of the PMC parameters are written in 
the ROM cassette 13. 

Then, the PMC 2 is loaded with the ROM cassette 13. 
with the required contents written therein, and the 
PMC-RAM board 8 is removed. Thereafter, the NC 
unit is submitted to use. 

If it is necessary to initialize the PMC parameters, an 
initialization command is inputted through the 
CRT/MDi 12 with the ROM cassette 13 mounted. The 
CPU 7 determines whether the initialization command 
is delivered (Step Sll of FIG. 5), and sets the initial 
values of the PMC parameters, stored in the ROM 
cassette 13, in the RAM 9 and the common RAM 6, 
thus initializing the PMC parameters instantly (Step 
S12). 

What is claimed is: 

1. A parameter initializing method for a programma- 
ble machine controller performing a control operation 
using predetermined memory contents stored in a read- 
only memory cassette, said method comprising: 

(a) storing in an initial value random access memory 
of said programmable machine controller initial 
values of various control parameters of said pro- 
grammable machine controller, 

(b) transferring the initial values into a blank memory 
region of a debugging random access memory hav- 
ing predetermined memory contents; 

(c) transferring to and storing in said read-only mem- 
ory cassette said predetermined memory contents 
in said debugging random access memory and the 
initial values of said various control parameters; 
and 

(d) initializing said various control parameters using 
the initial values stored in said read-only memory 
cassette, in response to a command for parameter 
initialization, after said programmable machine 
controller has been loaded with said read-only 
memory cassette. 

2. A parameter hiitializing method for a programma- 
ble machine controller according to claim 1, wherein 
said transferring in step (b) includes the steps of: 

(bl) searching for Uie blank memory region in the 
debugging random access memory, and 

(b2) determining whether the blank memory region, 
searched for in step (bl), has a capacity large 
enough to store all of the initial values of said vari- 
ous control parameters stored in said initial value 
random access memory. 

3. A parameter initializing method for a programma- 
ble machine controller according to claim 2, wherein 
said transferring in step (c) is executed after step (b2) 
determines that the capacity of the' blank memory re- 
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gion found in step (bl) is large enough to store all of the 
initial values of said various control parameters. 

4. A parameter initializing method for a progranuna- 
ble machine controller according to claim 2 or 3, 

wherein step (b) further comprises the step of (b3) ^ 
repeating step (bl) to search for another blank 
memory region when step (b2) determines that the 
capacity of the blank memory region is too small, 
and 10 

wherein said method further comprises the step of (e) 
issuing an alarm when step (b2) fails to determine 
that the capacity of any blank memory region, 
searched for in said step (bl), is large enough to 
store all of the initial values of said various control 
parameters. 

5. A method for setting a read only memory with 
initial values for control parameters of a programmable 
machine controller in a numerical control unit, compris- 20 
ing the steps of: 

(a) determining the initial values of the control pa- 
rameters; 

(b) storing the initial values determined in step (a) in 

a first portion of random access memory; 25 



(c) transferring the initial values of the control param- 
eters from the first portion of random access mem- 
ory into a blank region of a second portion of ran- 
dom access memory; and 

(d) transferring the values of the parameters into the 
read-only memory, 

6. A method as recited in claim 5, further comprising 
the steps of: 

(e) debugging the progranunable machine controller 
using the initial values stored in the second portion 
of random access memory, prior to performing step 
(d);and 

(f) removing the second portion of random access 
memory and replacing with the read-only memory, 
after performing step (d). 

7. A method as recited in claim 6, further comprising 
the steps of: 

(g) storing a control program for the programmable 
machine controller in the second portion of ran- 
dom access memory, prior to performing step (c); 
and 

(h) locating the blank region of the second portion of 
random access memory prior to performing step 
(c). 



30 



35 



40 



45 



50 



55 



60 



65 



09/02/2003, EAST Version: 1.04.0000 



